. A major study of attrition in the humanities and some social science disciplines (but not economics) is underway in the United States (Jeffrey Groen et al., 2004) . Bowen and Rudenstine (1992) explored outcomes for Ph.D. programs in six disciplines, including economics, at ten U.S. universities over a 20-year period.
1 They found about half of entering students eventually earn a Ph.D. (p. 105), with completion rates being higher at smaller programs (after controlling for selectivity and financial aid).
In spite of these efforts, there has been little systematic analysis of attrition across the spectrum of U.S. economics Ph.D. programs. Accordingly, we have followed 586 individuals who entered one of 27 economics Ph.D. programs in fall 2002 in order to estimate dropout rates, discover student and program characteristics related to attrition, and learn reasons for withdrawals.
I. Data Sources and Variables
In 2003-2004, we collected baseline program-level attrition information from department representatives 2 at 27 U.S. economics Ph.D. programs, including 15 of the 22 largest, and 12 others, each averaging at least 5 Ph.D.s per year. 3 The programs are diverse in terms of 1993 National Research Council (NRC) ratings (Marvin Goldberger et al., 1995) . Three are tier 1, six tier 2, seven tier 3, six tier 4, and four tier 1 Eight of the ten economics departments in Bowen and Rudenstine's study were among the top 15 in the National Research Council's 1993 faculty rankings; thus, its findings do not represent the average economics Ph.D. program.
2 Often the information comes from an administrative assistant rather than from the director of graduate studies (DGS). To simplify exposition, we use the term "program representative" regardless of the information source.
3 Each of the 22 programs with the most degrees awarded from 1998 through 2001 was invited to participate-15 accepted. The remaining 12 programs were selected randomly from the 45 smaller programs that averaged at least five Ph.D.s annually from 1997-1998 through 2000 -2001. 5. One is unranked. 4 Together, the 27 programs produced 42 percent of the Ph.D.s issued by U.S. programs awarding at least one degree from 1998 to 2001. 5 They probably accounted for a smaller proportion of dropouts, however. Higher-ranked programs are overrepresented: 22 of the 27 are among the top-rated 48 programs. Because these programs recruit more qualified students, help them finish faster, and place them in better jobs, our data may understate attrition for the entire population of economics Ph.D.-producing programs.
Program information includes the number of graduate faculty, 1993 NRC ranking, the size of the first-year class, the faculty-student ratio, indicators of university control (private or public), whether a terminal master's degree is offered, and whether first-year students must pass written exams before starting their second year. Following Chris M. Golde (2000) and Lovitt (2001) , who argue that much Ph.D. student attrition arises from the failure of programs to integrate students academically and socially into graduate study, we also collected measures of three possible indications of integrationwhether first-year students must attend seminars, whether shared offices are provided for students on financial aid, and whether students are assigned individual faculty advisers. We also obtained data from the programs about each of the 586 Ph.D. students who first enrolled in fall 2002, including demographic information (sex, date of birth, and citizenship), educational background (fields of study, GPA, names of schools awarding degrees), Graduate Record Examination (GRE) and Test of English as a Foreign Language (TOEFL) scores, information about financial aid the students received while enrolled, and the field(s) of interest within economics that students listed on their applications.
The baseline data were supplemented annually with information from each department on students who left their programs during each of the first two years of graduate study. Of the 586 entering students in fall 2002, 77 did not return for a second year of graduate study and 78 more did not return for a third year. We have information from the programs on each dropout's academic progress, when and why they left, and what they were doing afterward (if known). Finally, in early 2004 (for first-year dropouts) and early 2005 (second-year dropouts), we mailed surveys to each dropout, asking about the timing and reasons for withdrawal, current activities (e.g., graduate study in another school or discipline, job, etc.), and career goals. Twenty-six first-year and 31 second-year dropouts responded, yielding response rates of 34 and 40 percent, respectively. Because the survey respondents may be a nonrandom sample of all dropouts from the 27 programs, we rely on data provided by the department, where possible. We also compare the replies from survey respondents to the replies from departments. Table 1 reports attrition rates by program characteristics for the whole sample and by 1993 NRC quality tiers. The first-year attrition rate for the full sample is 13 percent and the second-year attrition rate is 15 percent of firstyear survivors; the cumulative two-year attrition rate is 26.5 percent of the initial class.
II. Attrition and Program Characteristics
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Nearly complete reports for fall 2005 indicate a much smaller third-year attrition rate-about 3 percent of the initial cohort. Students in tier 1 and tier 2 programs had significantly lower two-year attrition rates than those enrolled elsewhere.
8 Groen et al. (2004) report that the eventual attrition rate for humanities disciplines is about double the rate experienced during the first two years. On that basis, we predict that just under 4 The first tier of NRC rankings consists of Chicago, Harvard, MIT, Princeton, Stanford, and Yale (three of which are included in our study). The second tier consists of California-Berkeley, Columbia, Michigan, Minnesota, Northwestern, Pennsylvania, Rochester, UCLA, and Wisconsin. The third tier includes programs ranked 16 -30; fourth tier programs include those ranked 31-48. The fifth tier includes the remainder of programs, including one not ranked by the NRC.
5 Based on tabulations from listings in the December issues of the Journal of Economic Literature. 6 Nonrespondents were sent one or two follow-up surveys. We continue to track the cohort through graduate school. 7 We did not ask for annual information on all Ph.D. students in our cohort-only on dropouts. We know of two students who withdrew from their program but later returned. Although likely rare, such temporary leaves imply that our measured dropout rate is biased upward.
8 Although the tier 1 students' second-year attrition rate is not lower than that of students in tier 2, it is lower than that of all students outside of tier 1 taken together.
half of the initial cohort will eventually earn a Ph.D. in economics, a fraction similar to that reported for economics by Bowen and Rudenstine (1992) .
Higher-ranked programs have larger entering cohorts, but contrary to the findings of Bowen and Rudenstine (1992) , who argued that attrition might be lower at smaller programs because they can offer more personal attention to students, we find attrition unrelated to program size. Lower-ranked programs have more faculty per student than higher-ranked programs. Students at universities with above-average facultystudent ratios experienced attrition rates of 30 percent, compared to 23 percent at schools with below-average ratios-a statistically significant difference. This association disappears, however, once other factors are controlled in a probit regression. Attrition among students attending the 12 private schools in our sample was only two-thirds as high (20 percent) as among those in the 15 public institutions (31 percent), but this significant difference also evaporates when we control for other variables. Two-year attrition is not significantly related to other program features.
Not revealed by Table 1 is the striking variation in attrition across Ph.D. programs. The ten programs with the lowest two-year attrition rates lost only 11 percent of their entering class, while the nine programs with the most attrition lost a staggering 43 percent of their entering cohort. Between them are eight that, on average, lost 24 percent of their entering class. Eight of the nine programs with the highest attrition rates are in tiers 3 and 4, and seven of them are in public universities.
III. Attrition and Student Characteristics
Characteristics of the 586 students in the entering class of fall 2002 are reported in Table 2 , for the entire cohort and by tier. The three GRE scores generally decline monotonically with program tier. Dropout rates are significantly lower for students with aboveaverage GRE scores. There are no differences in a Computed as (number of dropouts during year 2)/(number of students in entering class Ϫ number of dropouts during year 1).
b Proportions. c Numbers in bold are those for which the mean value for the tier is statistically higher or lower than for the rest of the sample at the 0.10 level (two-tailed tests).
d For continuous variables, the "1" column reports the mean attrition rate of students from programs with variable values above the mean for the sample and the "0" column reports the mean attrition rate of students from programs with variable values below the mean of the sample. Numbers in bold are those for which the means across the two groups (those with variable ϭ 1 and those with variable ϭ 0) are statistically different at the 0.10 level (two-tailed tests). Source: Authors' surveys of graduate programs in economics. The denominator in each column is the number of students (not the number of programs) in each tier. raw attrition rates by demographic characteristics. Neither those with a prior advanced degree, nor those holding undergraduate degrees in economics or mathematics, had statistically significantly lower attrition rates than their counterparts. Students in tier 1 programs more often earned their undergraduate degrees from U.S. universities that offer a Ph.D. in economics, Top-50 U.S. liberal arts colleges, 9 or Top-50 foreign institutions 10 than did those at lower-tier programs, although attrition rates do not vary much across students on the basis of type of undergraduate institution. Attrition is higher among those (primarily American) students whose undergraduate degree is from a U.S. pub-Miami (Ohio), Richmond, Trinity, Tufts, and William and Mary (selective institutions with few graduate programs, but not classified as private liberal arts colleges).
10 The top-50 foreign schools are identified by Pantelis Kalaitzidakis et al. (2001, c Numbers in bold are those for which the mean value for the tier is statistically higher or lower than for the rest of the sample at the 0.10 level (two-tailed tests). For variables for which we report the median, we tested the differences in means.
d For continuous variables, the "1" column reports the mean attrition rate of students with variable values above the mean for the sample and the "0" column reports the mean attrition rate of students with variable values below the mean of the sample. Numbers in bold are those for which the means across the two groups are statistically different at the 0.10 level (two-tailed tests). Source: Authors' surveys of graduate programs in economics. Means are computed at the student level by tier; the denominator for each column is the number of students in the tier.
lic institution that does not offer a Ph.D. in economics than among other students, and is lower among those (mostly foreign) students whose undergraduate degree is from a Top-50 rather than a lower-tiered foreign institution.
Financial aid is related to both the tier of a student's Ph.D. program and to attrition rates. Securing some form of aid and receiving a fellowship (absent a work requirement) are more common among students enrolled at toptier programs, and attrition is significantly lower among students with some form of aid, especially among those holding fellowships. Of course, departmental decisions to award aid and scarce fellowships will be affected by the academic promise of the applicants, and so the net influence of aid on attrition can be ascertained only if academic credentials are held constant.
IV. Predicting Attrition
Probit estimates of the dropout decision as a function of program (P) and student-level (S) characteristics are reported in Table 3 , where a Reports predicted change in the probability for a one-unit change in the independent variable at the mean. Numbers in bold are statistically different from zero at the 0.10 level or better (two-tailed tests). Source: Authors' surveys. See Tables 1 and 2. and ⌽ is the standard normal cumulative density function. We estimate first-, second-, and two-year attrition. From 10 to 15 percent of the variation in student attrition can be explained by programlevel and ex ante application information alone.
Students at tier 1 or 2 and tier 5 Ph.D. programs experienced lower two-year attrition than those at tier 3 or 4 programs, ranked 16 through 48 (the omitted category). Neither the presence of a terminal master's program nor the control of university attended is associated with attrition. Second-year attrition is higher where there is an exam requirement (at the marginal 0.104 level), as would be expected if exams winnow out students with low-completion prospects.
Consistent with the predictions of Golde (2000) and Lovitts (2001) about early integration of students into a graduate student culture, attrition is markedly lower at programs that assign shared offices to students on financial aid.
11 Our other integration measures-seminar attendance and individual faculty advisers-are unrelated to dropping out. Unlike earlier findings that women drop out more often than men, that Americans withdraw more frequently than foreign students (Smallwood, 2004) , and that personal characteristics matter more for attrition than for time-to-degree (Ehrenberg and Mavros, 1995) , we find that no demographic measure is significantly related to attrition; nor does a prior graduate degree, an undergraduate degree in economics or math, or a dual major in both seem to matter.
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Raw attrition rates were negatively related to all three GRE scores, but the relationship for the analytical score disappears in the probit estimates. 13 Higher verbal and quantitative GRE scores are related to lower attrition once other factors are controlled. Although one might expect less first-and second-year attrition among students with an interest in micro theory, macro theory, or econometrics (the core of the firstyear curriculum), that does not appear to be the case. Raw attrition was lower for students who were awarded fellowship aid, and higher for students who received no financial aid in their first year of Ph.D. study. Our probit estimates, however, reveal that once other factors are controlled, only research assistant status relates to attrition, reducing it, as is found commonly in research on Ph.D. attrition (Smallwood, 2004) . 14 Because dropout behavior may differ by demographic characteristics, we estimated twoyear attrition separately by sex and citizenship (results are available from the authors). The sex-specific runs show that the negative relation between shared office availability and attrition is driven by the behavior of women. Dropouts decline as the GRE analytical score rises for men, but not for women. In contrast, dropouts decline as the GRE quantitative score rises for women, but not for men. American women are more likely to drop out than female international students, but there is no corresponding difference between United States and foreign men.
V. Reasons for Attrition
We sent surveys to departments and to dropouts, offering a list of possible reasons for withdrawal. 15 Respondents were asked to identify both primary and secondary reasons. Table 4 presents the primary reasons reported by departments for each of the 155 students who left. Unsatisfactory academic progress accounted for 59 percent of all departures-far ahead of personal and family reasons (12 percent) or lost interest in graduate study (10 percent). Program dissatisfaction and financial reasons were rarely mentioned. Fewer students in tiers 1 and 2-and in tier 5-left because of academic problems than did students in tiers 3 and 4.
Departmental responses have the advantage of covering all dropouts and are probably more objective, but they also may be less informed, especially about students who leave after a year 11 It is possible that universities with sufficient resources to provide offices to Ph.D. students also attract academically stronger Ph.D. students by awarding larger amounts of financial aid. If this occurs, the correlation between office space and attrition may be spurious.
12 For U.S. citizens, holding an undergraduate degree from a non-Ph.D.-granting U.S. public university is positively related to attrition relative to those whose bachelor's degree is from a U.S. university offering an economics Ph.D. 13 The GRE analytic exam was discontinued in 2003.
14 Concern about potential endogeneity of the financial aid variables led us to follow Ehrenberg and Mavros (1995) and reestimate the regression in Table 3 , column 2, excluding financial aid variables. The estimated coefficients on the remaining variables (especially those on the GRE exam scores) did not change much from those in Table 3. 15 These surveys were nearly identical, with the exception that we omitted "Don't know" from the student survey, so as not to insult their intelligence. Surprisingly, only one departmental representative checked this box.
or less of graduate study, or leave for subjective reasons that are often unknown to departmental representatives. Student responses, on the other hand, may be influenced by after-the-fact rationalizations and selection bias. Although not reported in our tables, there is, in fact, evidence of selection bias with respect to responses to our dropout surveys. We find that U.S. citizens, who earned undergraduate degrees from economicsPh.D.-granting universities, and those who enrolled in tier 1 or tier 2 Ph.D. programs are significantly overrepresented among respondents, while those with a prior advanced degree in some other field or who enrolled in a tier 5 school are underrepresented. It is reassuring that the distribution of department-reported reasons for the 57 respondents returning mailed surveys is strikingly similar to that for all 155 dropouts reported in Table 4. 16 Evidently, the sources of selection bias do not significantly influence the program representatives' views of why students leave. Unfortunately, there are differences in the reasons for attrition cited by departments and by the dropouts who returned our surveys. Table 5 cross-classifies the primary reasons given by both sets of respondents. The total distribution of reasons cited by departments is reported in the last row of the table; the distribution cited by students is reported in the last column. Cases where departments and students agree are in the diagonal cells. Agreement occurred in only 22 of the 57 cases, the great majority of which cited unsatisfactory academic achievement.
17 16 This similarity can be seen by comparing the percentage distribution of department-reported reasons from the frequencies in Table 5 with the full sample figures in Table 4. 17 Not surprisingly, the incidence of agreement for dropouts who left in year two was almost three times larger than for those who left in the first year. Those leaving earlier are less well-known to departmental representatives, and fewer Among the 25 dropouts who indicated unsatisfactory academic work as a primary or secondary reason, 14 cited insufficient mathematical preparation as the root of their problem. Six cited difficulty mastering economic theory, and four students cited both. Of the 31 dropouts reporting program dissatisfaction as a primary or secondary reason, 13 identified poor advising and lack of faculty interest in students' academic progress, 10 cited a mismatch between students' fields of interest and courses offered or research interests of the faculty, and 7 alleged poor teaching. Twenty-three dropouts said they lost interest in getting an economics Ph.D. The leading cause of their lost interest, cited by nine dropouts, was a curriculum lacking relevance to real world economic problems and/or policies.
VI. Transfers to Other Ph.D. Programs, Other
Enrollments, and Career Plans
We asked dropouts what they had done since their withdrawal and, for those not planning to resume economics Ph.D. study, what were their career goals. By fall 2004, 11 of the 57 respondents had transferred to other economics Ph.D. programs. Nine reported plans to resume economics doctoral studies. Based on leads from program representatives, a Google search, and reviews of university Web sites, we found nine transfers among nonrespondents to our survey. 18 In view of the limits of departmental information, nonresponses to our survey of dropouts, and our inability to track every dropout who may have enrolled in another economics Ph.D. program, total transfers must exceed 20. Fully adjusting for them might reduce the 26.5 percent two-year attrition rate by four or five percentage points.
In the fall, after dropping out, 10 of the 57 respondents were enrolled in M.A. degree programs in economics, two were seeking degrees in finance, and two were in law school. Of the 15 not enrolled in any degree program or planning to resume doctoral studies in economics, three-fourths contemplated careers as financial or economic analysts or consultants.
VII. Conclusion
Economics Ph.D. programs lose about 13 percent of their entering class during each of the first two years, thereby limiting eventual program completion rates to less than 75 percent. Because some dropouts transfer to other economics Ph.D. programs during the first two years, discipline-wide attrition is less than the sum of individual program attrition.
Attrition is higher at institutions ranked 16 -48 by the NRC than at either top-15 programs or programs ranked 49 or lower. Students with higher verbal and higher quantitative GRE scores are less likely to drop out during the first two years. Those holding a research assistantship and those with access to shared office space during their first year also experienced significantly lower attrition, probably reflecting greater integration into the life of a professional economist.
